VAPOR PRESSURE DEFICIT (K Pa) 
VERSUS AIR TEMPERATURE (°F) 


AND RELATIVE HUMITITY (%) 


Air 
Temperature 
(TA) Relative Humidity 
0.00 20.00 40.00 60.00 80.00 
50 1.23 0.98 0.74 0.49 0.25 
60 1.77 1.41 1.06 0.71 0.35 
70 2.50 2.00 1.50 1.00 0.50 
80 3.49 2.80 2.10 1.40 0.70 
90 4.81 3.85 2.89 1.93 0.96 
100 6.54 5.24 3.93 2.62 Tgl 
110 8.79 7.03 5.27 3:52 1.76 


Equations for calculating saturated vapor pressure are: 
1. If TA is in OF: 


VPS = 0.61078 x exp 9.5941 x TA - 307.0113 | 
0.5555 x TA + 219.5222 


2. If TA is in OC: 


VPs = 0.61078 x exp | 22-2693882 x za | ( KPa) 


TA + 237.3 


Vapor pressure deficit is calculated as: 


VPD = Vps x (1-RH/100), when RH is relative humidity (%) 


, 


ae Slope of VPS al A grue Temperature 18 
vs [ 269022 | (Kye) 


(TA + 2373) 














yee | | Los 
10 REM CIMIS DEWPOINT CALCULATIONS 
-20 PRINT “INPUT AIR TEMPERATURE (C)" 
30 INPUT TA 
40 PRINT "INPUT RELATIVE HUMIDITY (Z) " 


SO. INPUT RH 

60 PRINT "INPUT ALTITE (PETERS) ° 
70 INPUT Z | +< - 98. 

80 REM: ES de. H 


70 REM P=BAROMETRIC PRESSURE (MILLIBARS) 


100 P#10135—.115242+5. 446-0642" 2 | 
110 REM FOR TEST PURFOSES, SET F=1900 
120 REM P=1000 | 
150 REM ES=SATURATED VAFOR FRESSURE (MILLIBARS) OVER WATER 
140 IF TA>=0 THEN ES=8.108*EXF117. 27$KATA/(TA+237.3)) i 
130 IF TA<O THEN ES=5, IWEXEKP (21. SVSAKTAS (TA+2452.5)) 
160 REM E=ACTUAL VAFOR FRES SURE C(MILLIBARS: 
170 E=(RH/ 100) XES 
180 REM B=INTERMEDIATE CALCULATIO 
190 B=LOG(E/6.108)/17.27 
200 REM DEWP=DEWPOINT (C) 
210 DEWP=(237.54B)/(1- JB) :DEWF=( INT (DEWFX19+.5))/10 
213 PRINT " FURFOSE" 
22 PRINT "DEWPOINT (Ë)=":DEWF ; " TEMPERATURE FOR FOG/CONDENSATION" 
30 REM JOR IOI III OIA TE TEE TE TPE NS PET PP PER 
240 REM NOW CALCULATE “ET-2ULB 
250 INC=10 
::260 WE=DEWP 
270 REM CALCULATE WET-BULE TEMPERATLEE 
230 REM WB=WwET- -BULS TEMF (Cr. (HUST 3E ITERATED) 
270 EW=6.L08XEXP((17.274WE/ (WB+237.7))) 
300 EP=<EW-(,.0008664(1+,. QOOLLIS*WB) *(TA-WS) ke: 
310 IF EP<E THEN WE=WE+INC:690T0 =20 
320 WB=WB- INC: INC=INC/10 | 
370 IF INC:=.001 THEN SOTO 220 
335 e sas lo. . are : | 
340 PRINT "WET-SULE = "NB" SPPROXIMATES TEMP. OF WET LEAVES (AT NIGHT)" 
230 REM CALCULATE THE s ag y ; 
760 REM F=FROST-FOINT 
370 T=LOS(E/S.195: 721.875 
2330 FPR=(28S.5¢e10¢44-535 
385 FE=(INT(FF110+.3) 1,10 
290 IF DEWF=<' THEN FRINT "EROST-ED INT =" =m. 
391 IF DEUF:C THEN FRINT" ceni ene 
400 FEM CALCULATE FROST-BULB TEMPESATUF 
419 REM FE= di TEMPERATURE 


“CR BEL2W FREEZING AIR" 


420 FB=FR qs | 
430 INC=10 | a 4 

440 REM wo 6 

450 REM EU=SATURATED VAPGR PRESSURE ili rsaes) oves izz 

459 EU=6.107 PREPARE) (FBr253.5)) 

470 EPSEU- DONAR CLE tL Leer by pe recs š 

430 IF EPSE THEN Fa=ErTIRCI2STD aac | 

490 IF EP>=E THEN PRG INT inner 2 

300 IF INC>=.001 THEM SOTZ 440 

SOS F3S=(INT(FB*10+.,S);)/ 10 | 

S410 IF FB<O THEN FRINT “FRCOST-SLL3S = 73" AP PSOX. TEMP OF FROSTED FLANI 
311 PRINT :PRINT:FSINT; | | | | 

312 FRINT AN S u Le AA ss se n ae: (ae ea eee 

313 S$=IMEEY4$:IZ 2521" THON 317 | 

314 IF Ags"g" OR see 0g") THES) MIER 

515 PRINT: SPRINT :FFINT 

516 CLS 


329 GOTO 10 
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Table 3: € calculation from inputs of air temperature and wet-bulb temperature using a barometric pressure of 
© 1,000 mb} Small differences in calculated values result from input of different sets of parameters because of round- 000 
in fs | 1010 
Airtemp. Wet-bulb temp. Rel. humid. Dew-pt. temp. Sat. vap. press. Vapor press. Frost-pt. temp.  Frost-bulb temp. 1020 
ya SC  (%) °C (mb) (mb) (°C) (°C) | 105 À 
| | 1040 
40 40 100.0 40.0 73.76 ` 73.76 | 1050 
40 30 48.3 27.0 73.76 35.60 > 1060 
40 20 13.4 6.8 73.76 9.88 | 070. 
20 20 100.0 20.0 23.38 23.38; - 1080 
20 10 24.0 -1.2 23.38 5.60 lO 1090 
10 10 100.0 10.0 12.28 12.28 Te 110C 
10 $ 44.0 -1.7 12.28 ` 5.40 -1.5 C. 
0 0 | 100.0 0.0 6.11 6.11 112€ 
0 2 64.8 58 6.11 396 =5.2 — 1.9 1130 
0 -4 31.3 -14.9 6.11 1.91 — 13.4 -38 | 114 
ooo «y «IIA | 115 
a | 116. 
117 
| | | | | TE 
The wet-bulb temperature is also used by engi- Many equations used to estimate evapotranspira- © L 
neers and architects to determine heating and tion employ the vapor pressure deficit, which is 12 
cooling requirements for structures. Wet-bulb tem- calculated as the saturation vapor pressure evalu- o 
perature is not typically archived into climato- ated at the air temperature minus the actual vapor 12 
logical records, so conversion from climatological pressure. The vapor pressure deficit can be calcu- 12. 
records of relative humidity or dew-point tempera- lated from psychrometric readings, the dew-point ` ` le 
ture is useful. A | temperature, or relative humidity, using the com- E 
- Often there is interest by plant pathologists to puter program. For example, if the air and dew- ae 


know the temperature when water vapor will begin point temperatures are 30°C and 20°C, respectively, 
to condense as dew onto an object or plant as it the resulting saturation vapor pressure is 42 mb and ! 
cools, The phase change is likely to occur if the the vapor pressure is 23 mb. The vapor pressure l 
temperature of the object or plant is at or below the deficit is 19 mb. Given the same air temperature l 
dew-point temperature. Dew-point temperature can anda wet-bulb temperature of 23°C or a relative hu- l 
be calculated from psychrometric or relative hu- midity of 55%. the vapor pressure deficit still calcu- l 
midity and temperature observations. For example, lates to 19 mb. | | 
ro ingen tephra tie o A | Acknowledgments. The authors wish to thank Mr. Frank l 
E | RE | ~ —  S. Toriello, Undergraduate Research Assistant, for assis- t: 
Using the same air temperature and a wet-bulb lem tance in writin g the computer program. | | | 
perature of 15°C, the dew-point temperature is | I 
11.6°C. | | | | | 
- Many private advisors, growers, and agricultural l 
researchers use hygrothermographs to obtain the | 1 
temperature and relative humidity. Another use for l 
l 
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PRINT "INFUT WET BULB TEMP? 





10 E 
15 INPUT Th 
3203 PRINT “INPUT DRY RULE TEMP" | 
s 25 INPUT TD | 
30 Ge44,54940,0647¥TH 
AN Ela610,7R8YEXF((17 PASTA TETI I SC TNA AT ZY) 
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PRINT "UPD = UPDI  RH="*RH 
GOTO 16 


dd ip ili 
DD > > > DD ij: 
ean 
i ox 
H 
n 
i 
l 
32 
e 
pun 
+ 
-i 
Ti 
a 
g~ 


pate ‘A 0 `. ` 


12 
= 


ə 





AG, à 
Ne LATE so: 


Vent 
Nr 


ra 





wien names a T: 








10 PRINT "INPUT WET BULB TEMP (%c)" 

15 INPUT TW | 

20 PRINT "INPUT DRY BULB TEMP (°C)" 

25 INPUT TD 

30 G=(64.549)+0.0647*TD | 

40 El=610.78*EXP((17.2693883*TD)/(TD+237.3)) 
50 E2=610.78*EXP((17.2693882*TW)/(TW+237.3)) 
60 E3=E2-G*(1+1.15E-3*TW)*(TD-TW) 

70 VPD=E1-E3 | 

75 VPD=VPD/1000 

80 RH=100*(E3/E1) 

90 PRINT "VPD = ":VPD:" RH=":RH 

100 GOTO 10 | 


NOTE; OC=(OF-32)/1.8 
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